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THIRTY- TWO YEAR ANNUAL REPORT 
1974 

LOWER ANDROSCOGGIN RIVER 

LIVERMORE FALLS TO LEWIS TON , MAINE 

Biochemical Oxygen Demands 
Dissolved Oxygen
LIgnin , Benthal 
Flows , Temperature , pH , Odor 
PART TWO 
Introd,uction • 	 Sampling stations in the area covered 
in this Report are: 
1 . Livermore Falls 6. Pool, Mil 1.0 
2. North Turner Bridge 7.. Gulf Island Dam
3. Turner Center Bridge a D er Rips Dam 
4. Pool , Mil 4. 25 9. Lewiston oan 1 
5. Pool , Mile 2. 5 
Locations four , five and six were not sampled on Thursdays. 
River water trom the other stations except #1 were sampled and 
tested six days each week . Flows at tations four to nine , 
inclusive , are considered the same a.s those measured at Qult 
Island Dam. Analytical and other data are summarized and tabula­
ted for each we k and placed in the appropriate section . The 
daily data sheets for each sampling station are located at the 
end of this Pa.rt Two report . Mileage markers on the shores ot 
the Pool st rt with Gulf Island Dam as zero . 
Pool data obtained this year are oompared to those record d 
for the 1973 season. to assist in eval u ting the effect of 
secondary treatm nt , at Jay , on water qu lity ete . in the Pool . 
2 
Approximate kl rates for four sectors are reoorded at the end 
of this Report . 
,2. L~vermore Fall! _ Data for this station are tabulated in 
Part One . Microbial kl rate in the 
sector to North Turner was less than that calculated for two 
previous seasons . 
Year kl B.0 .D. 5 decrease D. O. decrease 
lts/day ppm Ibs/day ppm 
1974- 0. 20 12~UO O. g 14260 1.1 
1973 0. 46 55990 3.1 )5990 2. 0 
1972 0 . 41 40720 2. 1 15300 1. 2 
13 . NQrth Iurne~ Bridge. Androscoggin Pool is the area of riv r 
water situated b tween Mile 48.8 at 
North Turner Bridg nd the Gul f Island Dam at Mile 34.8, howev r, 
repres ntativ water samples cannot be obtained at the Dam, th 
Pool 1s assumed to include a relatively small area of water which 
terminates at Deer Rips Dam, Mile 33 .6. 
Upstream n ushing of the river prob bly was not as exten- · 
s1ve , summer r1ver flows , 1.,(QV r age 1366 ets . were smaller and 
)I(;L 
less eratia than in 1973 . 
NORTH TURNER BRIDGE 
Period* Dissol-;ed Oxygen B. O. D. 5 D. O. 
lbs/day ppm Iba/day ppm Surplus,! 
~er1c1t-
June :3 to June 29 253510 7.9 82170 2. 5 171400 
July 1 to July 27 17~570 6.8 62000 2.6 f ll2570 
July 29 to Aug. 31 g 090 5.9 4.3340 2. 9 j 4i75OSept . 2 to Sept . 14 130460 7. ) 4.3490 2.4 11 970 
Season Av rage 160930 6.9 5e690 2.6 ,!lO2240 
*Tests mix ~week 
'!'he measured dissolved ocygen and biochemieal oxygen demand 
entering the Pool during the July 29- August 31 period were 
e~090 lbe/ day and 43340 Ibs/day respectively . and oompare favor­
ably with the 1973 record; D. O. 72310 Ibs/day and B. D. D. 5 
77650 Ibe/day. 
The season's data for 1974 and 1973 are: 
Season Dissolved Oxygen B. O. D. S 
lbs/day ppm 1bs/day ppm 
1974- 160930 6.9 58690 2,6 
1973 209510 6.1 102190 4. 3 
NORTH TURNER - TURNER CENTER 
July 29 - August 31 
Station Diss~ved Oxygen
1bs day ppm 
















21 . 9 
22 . 5 
2785 
2902 
Chang · 22990 - 1 . 8 - 1670 -0. 3 oJ 0 . 6 /. 117 
Comparisons with the past eight years are of interest . The 
biochemical oxygen demandS entering the Pool was the smallest 
since 1966 and the dissolved oxygen watha second largest . 
NORTH TURNER BRIDOE 
. ' Summer' B. 0 . D. 5 D. O. av • Ibs/d Detieit­
Period v. lb /day aV . lbs/day D.O. Surp1uSf 
1974- ,8690 160930 ~102240 
197) 102190 209510 :;"107320 
1972 ~1520 136310 ~ 54790 
1971 ;' 71z..mO 71690 r 270 
1970 73560 69940 - 36,0
1969 91500 172240 .J. 8074.0 
196a 72200 141100 :;.. 68900 
1967 68aOO 91700 f 22900 
1966 ~6g00 55eOO :; 9000 
DISSOLVED OXYGEN - BIOCHEMICAL OXYGEN DEMAND 

NORTH TURNER BRIDGE 
(6 day) 







pH Dissolved ?xygen 
ppm 1bs day 
B . 0 . D ~ 5/ 

















17 9471 17 . 7 6.8 8. 5 441260 2.8 149120 
24 4693 18. 7 6. 8 7.7 194390 2.6 66830 





















22 . 3 











Average 459; 21 . 1 6. 9 6. 8 174570 2.6 62000 
July 29 










22 . 7 
22 . 2 
22 . 5 
21 . 1 
6.9 ;.9 
6. 9 5.6 
6. 8 5.. 5 
6. 7 ; .9 
















Average 278; 21 .9 6. 8 5. 9 88090 2. 9 43340 

















Sept . 2 ..14 )254 H~ . 7 6 . 9 7. 3 130460 2. 4 43490 
Season 
Average 4115 20 . 4 6.9 6. 9 160930 2. 6 58690 
Sept , 
16- 21 2555 17 .6 6. 9 6. 9 95640 2. 7 )6560 
Sept . 
23 - 28 28)6 14.7 6. 9 8.0 122430 3. 3 49750 
Oet . 3 3523 11. 0 6. 9 8.9 168970 4.0 75940 
s 
NORTH TURNER BRIDGE 
Dissolved Oxygen • Summer' Daily Averages 
1974 1969 6. 50 p~m
1973 1965 5 . ~ 
1972 1967 5.17 " 
1971 1966 4.04 " 
1970 1965 2. 23 " 
From June three to September fourteen , eighty.nine days were 
recorded abov! FIVE ppm dissolved oxygen and only one below FIVE 
ppm (4.g ppm July five) and none below rOUR ppm. This is the 
best record for the past eight years. 
NORTH TURNER BRIDGE 
Above FIVE ppm Below l.QY! ppm 
1974 g9 data o da,s
1973 11 
tt1972 ~~ " 0 
1971 31 It 26 " 1970 47 It 24 " tt1969 7a 1" 1964 4.7 20 "" It tt1967 49 19 
1966 19 It 51 " 
At North Turner during the entire season of fifteen we ks 
(ninety test days) there were no days when the biochemical oxygen 
demands exe ded the available dissolved oxygen . The ratios for 
the four periods were : 
B.O. D.5 D. O. 
1. June 1.0 3.09 
2. July 1.0 2.a2 
3. August 1.0 2.03 
4. Sept .. 1.0 3. 00 
Applying the usual faotor 1. 7, for converting five day 200C 
biochemical oxygen demand to ultimate demand. it is evident that ;· 
the dissolved oxygen was more than sufficient to meet that demand ~ 
6 

Etcluding the daily benthal oxygen demands , the river water 
should have arrived at Deer Rips Dam with approximately the same 
dissolved oxygen concentration as was present when it entered 
the pool f unfortunately it did not . 
NORTH TURNER BRIDGE - TURNER CENTER BRIDGE 
This sector of the Pool extends from the top of the rips 
in North Turner to Turner Center Bridge . approximately 6. 4 miles . 
The area is reported to be about 760 acres . probably about two 
or three times that of the river before Gulf Island Dam was built 
in 1926. The midstream depth varies from ten to eighteen feet 
and 1n a few locations to thirty feet . 
Benthal deposits are very active in this stretch and fr ~ 
quently 'floaters · cover the water from shore to shore in the 
vicinity of Grand Island . This season the area covered by 
' sludge floaters· was somewhat les than normal , however . gassing 
was considered to be about normal . 
Fish were present but no kills were observed 1n th s stretch; 
the lowest recorded dissolved oxygen test for the Turner Oenter 
station was 3.1 ppm, (August 15 and 17) . 
The Nez1nseott river enters the Pool about nine miles up ­
stream from Gulf Island Dam, and provides a very small !ncre 
of bioohemical oxygen demand and a muoh larger quantity or 
dissolved oxygen . The Nezinscott river is g uged by the Feder 1 
authorities but daily records are not readily available . For 
the purpose of this report the flow is considered to be the dif­
ference between that calculated for the two bridge locations . 
The sampling station is located at a bridge on Route 117 
7 









pH Dissolved 0;agen 
ppm 1bs day 















0 . 9 
13ti70* 
1700 







18 . 1 
20 . 8 
21 . a 
6. 9 
6 . 7 







0 . 8 
0 . 9 




22 190 20 . 5 7 . 0 8. 3 a500 0 . 7 720 
Average 360 20 . 3 6. 9 8. 2 15670 0 . 8 1500 
July 29 





19 . 5 
22 . 5 
20 . 1 
6. a 
7. 1 
6 . 9 
7.9 
8.0 




0 . 5 
0 . 7 




19 250 21.0 7. 1 8.0 10776 0 . 5 674 
26 117 . 20 . 0 6.9 7.8 4914 0 . 6 378 
July 29­
Aug . )1





19 . 0 








0 . 7 
450 
735 
Average 168 19 . 0 7. 0 9. 1 8310 0. 7 590 
Season 
Average 276 19.9 7 . 0 8 . 3 12380 0 . 9 1910 
Sept . 
10 80 18 . 5 7 . 6 10. 0 4310 0 . 4 172 
23 2g5 15 . 5 7. 2 g.l 12434 1. 1 1689 
*Samp1e cont ined silt and organic debris 
••One sample per week 
***F1ow estimated NTB­ TOB 
about one and one- halt miles f r om the Pool . Samples wer e 
obtained on Mondays from June seventeen to September sixteen . 
A summary of the laboratory reports is tabulated b slow. 
HEZINSCOTT RIVER (era) 

Route 117 Bridge 

Estimated daily average. 

PeriodiC!· D.O. B.0 . D. 5 Nezinseott 

1ba/day 1bs/day "Infihow to Pool" 
June ) to June 29 26090 7790 490 aV e efs 
July 1 to July 27 15670 1500 360 " 
July 29 to Aug . 31 5900 410 1)8 n 
S pt . 2 to Sept . 9 8)10 590 168 " 
Season Aver gs l2)aO 1910 276 " 
*N.T.B. minus T. C. B. (6 day)
**Sampled Mondays only 
9 
ESTIMATED BENTHAL CONTRIBUTIONS 
N.T. B. -T.C.B. Area 
1974 
1. B.O. D. ; Entering Pool (N. T.B. ) lbs/d
2. B.0 . D.5 If "Nez1nscott " 
3. B.D.D.5 Estimated Loss to T.C .B. " 
4 . B. O.D. ; Measured Loss to T. C.B . If 
5. B.0.D. 5 Estimate minus measured " 
6. B.0.D . 5 Leaving T.C .B. n 
1. 0,0. Entering Pool N.T.B. " 2. Aeration N. T. B. r1~s Estm. 0. 5 ppm " 
3. Aeration 1000 lbs/m1le Estm. " n4. N inscott aV e D.O . 
5. TOTAL DII O. • 
tt6. D.O. total - D.O. leaving T.C .B. 
7. Indicated total D.O . loss " 8. Probable Bentha1 B.0. D. 5 (43700-1670)
9 . Probable Benthal B.0 . D. 5 (46600-4050) 
10 . Dissolved Oxygen decrease lbs}mile/day
11 . Benthal B.O. D. ; lbs/per milefday
12 . Water Temperature, Qver . oC 
13. River Flows, average ers Nt ,-1fS 
















































n~./ 4- '31)"' 
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Microbial activity may have been stimulated by residual 
nutrients from the secondary treatment process at Jay; Benthal 
biochemical oxygen demand5 was larger than that estimated for 
the previous four years . If the estimates are reasonably correct 
the data indicates a steady increase in the biochemical oxygen 
demand originating in the benthal d posits in this area . 
NORTH TURNER .. TURNER CENTER 
Benthal B. 0 . D. 5 Contributions (Estm. ) 
1970 to 1974 
Year Period 	 Period 
1970 July 27..Aug. 29 June 1 - Sept . 19 
30200 lbs/d )0600 lbs/d 
1971 August 2- 26 June 1. Sept . 11 
27400 Ibs/d 19600 lbs/d 
1972 . July 17-22 	 July 3- Aug. 26 
31200 Ibs/d 20400 lbs/d 
1973 July 30- Aug . 3l June 4 ...Sept . 15 
)8700 1bs/d 37300 lbs/d 
1974 July 29- Aug . 31 June 3-Sept . II. 
42000 lbs/d 42600 lbs/d 
14. 	 Turner Center River water at this sampling station 
Bridge 
contained a large excess of dissolved 
oxygen through the entire eason , large enough to satisfy the 
ultimate biochemical oxygen demand of the acoompanying pollution. 
The 1973 reeord shows the period July thirty to September fourteen 
had a continuous oxygen deficit . 
Benthal 'floaters' passing this station appeared to be some­
what less numerous than last year, however , on a few days the 
area covered was quite large and the odor was offensive . 
( . _ -,. ~ ., . . ( , ...-' ( 
l BroCHEr-HCAL OXYGEN DID·1MW 
, 5 day - 20 0 C ppm
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TURNER CENTER BRIDGE 
Period* Dissolved Oxygen B.O.D.S N. T.B . ~ T. e.B. 
lbs/day ppm lbs/day ppm 1l.Q.nVd aO.D.Jb/d 
June J to June 29 256500 7.1 75770 2.1 ~ 2930 . 6400 
July 1 to July 27 
July 29 to Aug . 3! 





4 . 1 








. 22990 . 1670 
- 9300 - 4590 
Season Average
*Tests six dar/week 
1~5J60 5. 5 54640 2. 5 ~15570 - 4050 
Fish were present in the area upstream from the Bridge but 
did not appear to be as numerous downstream. No important fish 
kills were observed but at long intervals one or two dead fish 
were seen floating downstream. There were three weeks when the 
dissolved oxygen averaged between 3 . 3 ppm to J . S ppm. The 
lowest reported dissolved oxygen was 3. 1 ppm , on August five , 
fifteen and seventeen , when the biochemical oxygen demandS was 
3.1 , 2. S and 2.8 ppm respectively, 
From Turner Center the Pool 1s deeper and wider t n much 
narrower at Mile 4. 75 to Mile 4 . 25 . This stretch 1s inown as 
the 'Narrows t and was a roeky Rips before Gulf Island D~~ was 
built . 
A few tests were made on water sampled in Bay thirteen , 
the results were imilar to those reported in 1972. The island 
there is slowly growing larger due to deposition of silt and 
•
sludge which is supporting a healthy growth of tall coarse grasses . 
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Weekly Averages 1974 

Week Flow Temp . pH Dissolved Oxyg n ' 8 . 0. D. 5 / 
Beginning crs oC ppm Ibs/d y ppa Ibs day 
June 3 6002 16.8 6.8 8.0 268610 2. 2 75250 
10 3796 20 .4 6.8 6.1 126150 2.0 40610 
17 10447 17.9 6.7 7.9 454A30 2.1 129170 
24 5032 19.7 6.7 6. 5 176600 2.1 580)0 
Average 6319 18. 7 6. 8 7.1 256500 2. 1 75770 
July 1 20 . 2 6.7 6. 2 185315 2.2 622005~15g 6 79 21 . 7 6. 7 6. 4 233110 2.0 70610 
15 4174- 23 .1 6.6 6. 5 105690 2. 2 48510 
22 3110 22.1 6. 6 3.7 62480 2.9 490"10 
Average 4844 21 .. 8 6.7 5. 2 146650 2. 8 57600 
July 29 2974 21 . 5 6. 7 1. . 2 67780 2. 8 45280 
Aug . 5 2989 23 . 3 6.7 3.8 60600 2.8 47610 
12 2437 23 . 2 6.6 3.3 ~3920 2. 7 35520 
19 22.9 6.6 4.3 9700 2. 5 4049030~2
26 )0 9 21 .7 6.7 4.9 83480 2.4 )9470 
Average 2902 22 . 5 6.7 4.1 65100 2.6 41670 
Sept . 2 4020 18. 4 6. 7 6.8 149890 2.0 44250 
9 2451 19 . 3 6.7 5. 9 92430 2. 2 33550 
Sept . 2-14 
Average 3235 H~ . 9 6.7 6.4 121160 2.1 38900 
Season 
Average 4375 20 .8 6.7 5. 5 145360 2. 5 54640 
Sept . 
16-21 2624 17.9 6.8 6.0 84350 2. 3 32820 
Sept . 
23- 28 2992 15.2 6.9 7.1 114360 2. 5 37920 
Oct . 3 3729 11.9 6.9 8.0 160760 2.7 54260 
l' 

T . C.B . ~1le 4. 25 Area 

July 29 - August 31 

Station 	 Dissolved Oxygen B. O. D. ' Te~ . Flow 
lbs/ day ppm 1be/day ppm av . oC aV e cfs 
T . C . B . ~ 65100 4.1 41670 2.6 22 . 5 2902 
Mile 4. 25*. 33260 2. 0 40310 2. 5 23 . 3 2907 
Change - 31g40 - 2.1 - 1360 . 0.1 ~ O.g ~ , 
*Six days eachwweek 
tt**FivG days • 
Benthal deposits have always been very active in this area 
and this summer was no exception , Gassing appeared to be about 
the same as previous years but floating sludge did not cover 
wide ar aa and most of the ' floaters ' were smaller than those 
usually present . 
The recorded loss of dissolved oxygen was twenty four times 
as large as the d crease in biochemioal oxygen demand , during 
t he period July twenty- nine to August thirty- one ! In other words 
the expenditure of 3lg40 lbs/day of dissolved oxygen produced 
only a decrease of 1360 lbs/day of biochemical oxygen demand5 , 
the increment of about 30480 lbs/day of biodegradable material 
presumably came from the benthal deposits . 
15 . 	Mile ~ . 22. Samples are taken from a boat at th 
downstream end of the narrows about 
half~way from each shore . 
Benthal deposits which lie in the Mile 4 . 25 to Mile 2. 5 
are extensive and thick . Gassing occurs· over the entire area 
all summer . This season eruption of sludge masses was sub- normal 
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pH Dissol ved 0iygen 
ppm 1bs day 
B. 0.D . 5 
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24 . 4 
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Average 2907 23 . 3 6. 5 2. 0 )3260 2. 5 40)10 
















Sept . 2-14 
Average 3279 19 . 3 6.6 5. 5 96730 1. 8 )2410 
Season 
Average 4392 21 . 3 6. 5 4. 1 114270 2. 3 53550 
Sept.
16- 21 3038 18 . 5 6.6 4.9 78960 2. 1 34420 
ICcF1ve day 
17 
and the f l oaters \'lere smaller in size . During August and early 
September floating sludge was seldom observed and pig-pen odor 
when present came from sludge stranded on the shore . 
MILE 4. 25 
Period* Dissolved Oxygen B. O. D. 5 T. C.B.-+M1le 4 .~ 
lbs/day ppm lhe/day ppm n.o. Jb/d B.O.D.l d 
June 3 to June 29 
July 1 to July 29 
July 29 to Aug . 31 













2. 2 -29200 
2. 4­ -36390 
2. 5 - 31330 





Season Average 114270 4. 1 53550 2. 3 ·31090 - 1090 
*5 day 
Mn.,E 4 . 25 ... MILE 2. 5 
July 29 .. August 31 
Looation D13solved Oxygen B. O. D. S Temp . Flow 
. lhe/day ppm lbs/day ppm av. oC av . cfs 
Mile 4.25 33260 2. 0 40)10 2. 5 23 . 3 2907 
Mile 2. 5 ~ $.150 0 . 5 35350 2. 3 23 . 6 2907 
Change -25110 -1 . 5 - 4960 -0.2 ;. 0. 3 
Water entering this sector during the August period , had 
sufficient dissolved oxygen to enable a normal decrease of bio­
chemical oxygen demand; during its passage to Mile 2. 5. Actual 
tests indicated that over five times as much dissolved oxygen 
was consumed to satisfy the biochemical oxygen demand5; a daily
4960 lbs 
decrease of 25110 lbs of oxygen was aocompanied by a decrease ot/. 
biochemical oxygen demandS . This year t s record is much better 
than that of 1973 . During the summer of 1973 . 1971 , 1970 and 
1969, biochemical oxygen demands from Benthal were larger at 
Mile 4. 25 . 
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Year ttShort" Period Season 
D. O. Ibs/d B. 0. D. 5 Ibs/d D.O. Ibs/d B.O. D. ; Ibs/d 
1974- -25110 ... 4960 - 24420 ... 760 
197) -16630 ,t30750 - 23680 ,tla290 
1972 ... 25040 - 7010 ..25g20 ... 6620 
1971 - 1230 1 9990 -17170 ... 5410 
1970 .... 9300 - 7600 ... 900 I. 3)50
1969 ...12180 110230 - 30050 I- 3310 
The statistics for the four periods are summarized below. 
Daily data sheets are placed at the end of this part of the Report . 
16. Mile 2,5 Offensive odors , pig-pen and hydrogen 
sulfide were present in the area from 
Mile three to Gulf Island Dam during late July to mid-August , 
and on four days were detected in downtown Lewiston-Auburn , 
MILE 2. 5 
Per1odO D1ssolved Oxygen B.O. D. S Mile 4. 25-+M[l 25 
1bs/day ppm 1bs/day ppm O.D.1b!d B.O.O.Jb,/d 
June 3 to June 29 20g280 5.7 78530 2. 3 -19020 1.2000 
July 1 to July 27 83550 2. 8 59730 2.3 ... 26710 f20;0
July 29 to Aug. 31 a150 0. 5 35350 2. 3 -25110 -4960 
Sept . 2 to Sept . 14 69810 3.9 31030 l . g - 2g920 -1380 
Season Average 89850 3.0 52790 2. 2 - 24420 - 760 
*5 day 
MILE 2.5 
Period Dissolved Oxygen B. 0 . D. 5 Mile ~ ~ D. R. D. 
Ibs/day ppm Ibs/day ppm 0.. 0. 1 d B..O..D.lb/d 
June 3 to June 29 20g280 5. 7 78530 2. 3 1215)0 - 10820 
July 1 to July 27 83550 2.8 59730 2. 3 ... 1400 - 11150 
July 29 to Aug . )1 8150 0. 5 35350 2.3 .;. 100 - 4560 
Sept . 2 to Sept . 14 69alO 3. 9 31030 1.8 - 16290 ... 7330 
Season Average 89850 3.0 52790 2. 2 .;. 3970 ... 8)60 
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Average 2907 23.6 6. 4 0. 5 8150 2. 3 35350 
















Sept . 2. 14 
Avera.ge 3279 19 . 7 6. 5 3. 9 69810 1. 8 31030 
S ason 
Average 4392 21.6 6. 5 3. 0 89850 2. 2 52790 
Sept . 
16-21 3038 19.1 6. 4 2. 9 48020 1.9 31470 ' 
*Five day 
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From Mile 2. 5 to Deer Rips Dam river water had a surplus 
of dissolved oxygen to July eighte n , then a deficit until 
September two and a surplus for the remainder of September. 
Biochemical oxygen demands were very low; at Deer Rips Dam 
the highest test was 2. 9 ppm on June six and the lowest 0.9 ppm 
on July 18 and September 17. The majority of the analyses were 
at or below 2. 0 ppm . The August period was the nadir of the 
season; biochemical oxygen demand was approximately four tim s 
larger than the available dissolved oxygen. 
MILE 2.5 - DEER RIPS DAM 
July 29 ~ August 31 
Location Dissolved Oxygen
lbs/day ppm 
B.O. D. 5 
lbs!day ppm 
Temp . 
av . oC 
Flow 
av . cfs* 
Mile 2.5 8150 0 . 5 35350 2. 3 23 . 6 2907 
Deer Rips Dam · 8250 0. 5 30790 2.0 23 . 4 2903 
Change !-100 - 4560 ...0 . 3 ... 0 . 2 ... 4 
*Sampl1ng Days 
Floating sludge was seldom observed south of Mille 1 . 5 nd 
much less than previous years . 
17 . Gulf Island Dam . Two sampling stations are located in 
the Mile 2. 5 ....Deer Rips area , Mile One 
and Gulf Island Dam. Mile One water samples are tested for 
temperature and dissolved oxygen to obtain advance information 
as to conditions which will exist at the aerator site and the 
two dams , one and two days later. Water sampled at Gulf Island 
is not representative of the entire flow due to "bottom draw" and 
2) 

other factors which exist there . Daily data are recorded on 
sheets placed at the end of this part of the Report . 
AERATOR LOG 
June 11, 1974 Installation of the aerators completed , 
then operated for a few minutes and shut 
down at 1:00 p . m. 
July 26 , 197~ 	 Aerators started- up at 11 : 30 a .m. 
August 3. 197~ 	 Central Maine Power Company shut off 
power to the aerators at 10:17 a.m. to 
August ~ , 3:48 p. m. 
Divers and olam- shell crane were removing
' dead- heads ' and silt from the intake areas . 
September ~ t 1974 	 Aerators shut- down tor the season at 
10: 30 a .m. 
WATER TEMPERATURE (Oe) 
GULF ISLAND DAM 
Year May* June July August September 
1974- 9. 5 18.8 22 . 4 23 . 5 19. 7** 
1971 11. 2 HL6 22. 7 24.7 19.9 
1972 9. 3 19. 3 23 . 1 21 . 2 20 . 0 
1971 11. 5 20 .7 24 . 2 2) .6 20 .7 
1970 11. 4 21 . 1 23.1 24.7 19.1 
1969 9.0 19. 4- 22.5 22.4 20 . 2 
1968 12.6 19. 0 23.5 22 . ~ 20 . 0 
1967 6.9 19.7 23 . 4 23. 20 . 4 
1966 10.9 20 . 4- 24. 1 23.0 20 . 2 
)2 Year 
Average 11 .9 19.8 23 .5 23.0 19. 5 
Deviation - 2.~ - 1.0 - 1.1 f 0.5 - 0 . 2 
*Thursdayts only .*To September 21 
Water temperatures at Gulf Island Dam were below the th1rty­
two year average May , June , July and September and half a degree 
centigrade above the average tor August~ 
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18. Deer Rips Dam. For practioal reasons this location 1s 
considered to be the Southern end of 
the Androscoggin Pool . Passage through Gulf Island Dam and 
ubsequently to Deer Rips Dam produoes thorough mixing of the 
river water . 
The following tables contain a summary of the analytical 
and test data, estimated benthal biochemical oxygen demand load 
and comparisons with those at North Turner. 
DEER RIPS DAM 
Period* Dissolved Oxygen B. O. D.S N.T.B. ~ D. R. D. 
Ibs/day ppm 1bs/day ppm 0.0. ll/d B.O.D.lb/d 
June 3- June 29 229610 6. 2 67710 1 . 9 - 23760 -14460 
July l -July 27 84950 2. 6 ~g~H~O 2.0 - 89620 - 13420 
July 29- Aug . 31 8250 0 . 5 30790 2. 0 - 79840 -12550 
Sept . 2...Sept .lL. 53520 3.0 23700 1.3 ...76940 - 19790 
Season Average· 93820 2.9 44430 1.9 - 67110 -14260 
*8ix day 
From July twenty-two to August thirty- one . thirty-five 
dissolved oxygen tests were all below 1 .0 ppm, sixteen were below 
0 . 5 ppm and two ere 0 . 1 ppm. Biochemical oxygen demands 
average for this period was 2. 16 ppm , seven were 1.5 ppm or 
lower . These figures and those for the large available oxygen 
present at North Turner , indicate the devastating effect of the 
benthal deposits in the Pool. 
Hydrogen-1on concentration ranred between pH 6. g and 6.2. 
the season average 1s 6 . 5. A distinct pH gradient exists from 
North Turner (6.9) to the Dam (6 . 5), probably due to the organie 
acid leachings from the benthal deposits . 
( -_. _..... ( -- ( 
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DISSOLVED OXYGEN - BIOCHEMICAL OXYGEN DEMAND 
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Average 4845 22.3 6.,4 2.6 84950 2.0 48,80 
July 29 


















































5egoo 1.3 1.3 
27990 
19410 
Sept . 2. 14 
Average 32)6 19.5 6.4 3.0 53520 1.3 23700 
Season 
Average 4376 21.3 6.5 2.9 93820 1.9 4-4430 
Sept.
16-21 2625 19.0 6.4 2.9 41200 1.3 17930 
S pt.
23-28 2993 16 .7 6.5 3.1 49950 1.7 27470 




NORTH TURNER BRIDGE .... DEER RIPS DAM 

July 29 ... August )1 
Location Dissolved Oxygen
Ibs/day ppm 
B.O.D . 5 
Ibs/day ppm 
Flow 
Elv . ef's 
Temg _ 













21 . 9 
23 .4 
Change - 79840 - 5. 4 ...12550 ...0 .. 9 ,t. lIe I- 1.5 
NORTH TURNER BRIDGE - DEER RIPS DAM 
Location Period D.O. Ibs/day B.O. D.S lbs/day
decrease decrease 
N. T.B ....D. R. D. July 29- Aug . 30 79lt40 12550 
June 3·Sept . 14- 67110 14260 
T.C.B.-D. R. D. July 29· Aug . )O 56850 logao
Jun )-Sept. 14 51540 10210 
BENTHAL B.O.D.; to POOL (ESTIMATED) 

N. T.-T. C. - D. R.D. 

July 29- August 31, 1974 

1 . North Turner-Turner Center 	 42000 Ibs/day
2. Turner Center-Deer Rips Dam 	 46000 " " 
Total 	 saooo n tt 
J . 	 North Turner-Deer Rips Dam 
Measured loss of D.O. 79~40 tt tt 
nMeasured loss of B.0. D. 5 12550 n 
Bstimated loss of B.O. D. 5 67290 tt tt 
Note : Line 1. Estimate includes probable aeration . 
L1ne 2. No allowance is made for aeration. 
The difference between ggOOO and 67300 is 20700 , which may 
indicate a probable aeration gain of about 2960 lbs or oxygen per 
mile per day . 
SURVEYS 1973 and 1974 
COMPARISONS OF DATA 
On August thirty 1973 . a surveyor the Pool was made rrom 
about latile nine to Mile 2. 5 to obtain information about the 
variations of dissolved oxygen 1n the water at different depths , 
at twelve locations . Temperatures , pH, and tyrosine- lignin were 
measured . A similar survey as made on August twenty- seven 1974, 
using the same te ts and locations as in the previous year . The 
statistios with graphs are recorded on the adjacent pages . 
The Seoondary Treatment process at Jay, had been operating 
for about thr e months when the 1974 urvey was made . A compari­
son of the averages reveal that although the flows were smaller , 
the dissolved eonoentr ations were higher and the Lignin tests 
were lower , than those for 1973 . The change of pH is not very 
significant . Average bioohemical oxygen demands for North Turner ; 
Turner Center , Miles 4. 25 and 2., were 2. 4 ppm lower in 1974 






1. Dissolved Oxygen 2. 2 3. 9 !-1. 7 
2 . Flow ·cfs D. R. D,. 2760 2650 ...100 
3. TemperatureOC 24 . 10 22 . 5° -1.60 
I.. pH 6.49 6. 57 fO. OS 
5. Tyrosine-Lignin )3~ 26~ - 7ifo 
6. B.O.D. 5 ppm 4.6 2. 2 - 2.4 
A ui -; T ( ,;;Z 71 ) 9 7 '-I 
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RECAPITULATION 
Season Averages Jun~ 3- Sept . 14 
Locat ion Dissolved O~g n B.O. D. , 
ppm lbs! day ppm lbs! day 
1 . N. T. Bridge
2. T.C. Bridge 
, . Mile 4. 25. 
4. Mile 2. 5* 
5. Deer Rips Dam 
1 . N. T. Bridg
2. T, e . Bridge
3. Mile 4. 2; ­
4. Mile 2. 5* 
5! Deer R:tps Dam 
6.9 
5. 5 
4 . 1 


















































.Five days each week 

APPROXIMATE kl RATES 
July 29- August 31 , 1974 
Sector k1 
1 . North Turner- Turner Center 0. 31 
2. Turner Oenter-Mile 4. 25 0. 35 
3. Mile 4. 25. Mile 2. , 0 . 24 
4. Mile 2. ; . Deer Rips Dam 0 .02 
Not : 1 . Measured loss of D.O. 1s subtracted from the 
measured B.O. D. ' leaving the seetor . 




FLOV! C. F. S. 
LO 15 !o U ~ .- 10 15 20 25 30 5 10 15 20 25 10 15 20 25 30 5 10 15 20 25 30 10 15 20 25 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 
1 ~, <! YEAR OF 1~ . 
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12. LEWISTON"'AUBURN Water in the Canal was sampled daily 
area . 
from the Chestnut Street bridge and 
the usual tests were mad except biochemical oxygen demand5 
whlohwas determined only on Thursdays . Data are recorded on 
sheets located at the end of this Report . 
Observations were made daily on atmospheric and river water 
surface conditions J they include : 
1 . Air temperatures , OC 3. Wind direction 
2 . General weather ~ . River odor at six locations 
5. Foam 
The reports were mailed to Messrs . Stubbert . Cooper and Linder, 
on alternate Mondays . 
Mean hourly temperatures were below the ninety- year average 
during May, July and September; very slightly above in June and 
2. 250 F above in August . 
Mean Hourly Temperatures (OF) 
(Lewiston) 






51 . 65 
54.8)
53 .66 
63 . )1 
64.09 
61 .96 
65 . 81 
68 .6$ 
71 . 37 




66 . 49 

















196fl 53 .01 60.60 70 . 39 65 .76 61 . 31 
90 year 
Average 53 . 57 63 . 30 68 .9' 66 .g3 59. 26 
Deviation 





Date Water pH 	 B. O. D. River 
Temp . 	 ppm ~at . 5 day Flow er a 
°c 	 ppm G. l . D. 
May '2 7. 6 6.7 12 . 0 100 . 3 1. 5 23700 
9 7 .0 6.6 12 . 4 101 .6 2. 1 16920 
16 10 . 4- 6. 7 11 . 3 100. 7 2.0 16690 
23 11. 5 6. a 10. 2 93 . 2 1.5 9520 
30 9. 9 6.6 11 . 2 98 .9 2.1 12940 
June 	 6 15 . 0 6.6 8.6 84.) 2.1 5150 
1) 111 . 9 6. 7 1t . 3 45 . 7 2.0 )620
20 17 . 3 6.8 .9 92 . 3 2. 0 9760 
27 19. 1 6. 5 4. 8 51. 2 2. 1 554-0 
July 4. 2fh3 6 . ~) 3. 2 35 .0 1. 7 4480 
11 21 . 2 6 .8 6.7 74 . 8 1. S 8i5O-18 	 22 . 7 6. 4 3. 5 40 . 1 1. 4 3 50 
25 22 .1 6. , 1. 1 12 . 5 2. 1 3090 
Aug . 1 21 . 8 6. 4 2. 6 3090 
g 	 o·i 23 .0 6. 5 o. i" . 9 2. 2 2800 
15 	 23 . 0 6. 5 1.2 13. 8 2. 2 2380 
22 	 22 .9 6.4 0.6 ' 6. 9 1.8 2630 
29 22 . 5 6. 5 1.6 18 . ) 1.7 3320 
Sept . 5 19. 4- 6 . 4- 2.8 30 .0 1. 5 5740 
12 	 18 . 2 6. 4 4. 1 43 . 2 2870l·i 19 	 18 . 6 6. 5 3. 6 )8 .1 1. 2540 
26 16 .0 6.6 3.8 38 .0 2. 0 2770 
Oct . .3 13 . 7 6 . 7 5.4 51 .6 1.8 37)0 
*Thur sday data only 
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Precipitation was above the one hundred yeAr average during 
May , June , July and September and slightly below in August . 
MONTHLY PRECIPITATION (inches) 
(Lewiston) 
Year May June July August September 
1974- 5. 08 3. 82 3. 00 3.86. i ·791973 6.05 . 36 5 . ;~ 3. 24- 2. 64­
1972 3. 59 6.13 3. 2 1. 90 3.97 
1971 3. 84- 2.80 4.48 3. 59 3.37 
1970 2.87 2. 36 3. 04- 2. 39 3.17 
1969 2.47 4. 23 3.11 3. 76 4. 50 
1968 4.02 4. 20 2. 02 2. 29 1. 9a
1967 2. 94- 4- . 22 3. 7 2. 23 3.09 
1966 3. 82 5. 57 2.09 3. 72 3. 94 
100 year
Averages 3. 40 3. 42 3. 47 3.07 3. 4-7 
Deviation 
:trom ,l1. 68 /-1 . 37 ';'0. 35 -0.07 .j.0. 39 
Averages 
River flows recorded at Gulf Island Dam were much above the 
thirty- eight year average May through July and moderately higher 
1n August and September. 
AVERAGE DAILY FLOWS (eie)
(Gulf Island Dam) 




















































3g ~ear ave ag 10604 4gS) 3135 2548 2704 2795 
Deviatio'6from 734 
average 
,l157fl /-155$ I­ 339 ,l 453 f 783 
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Daily statistics for the flows at Berlin , Rumrord , Livermore 
Falls and Gulf Island Dam, are listed at the end of Part One of 
this Report . 
RIVER SURFACE CONDITIONS 
Persistent foam and film at Gulf Island Dam was increased 
during the operation of the aerators . The persistence and,' extent 
of foam in the region of the North and South bridges in Lewiston , 
depends on the volume of water passing over the Falls , the Libby 
Mill outfall and/or from the Canal by- pass gate . The ten teet 
drop at the Libby Mill outtall is an important factor , as the 
Lignin content of the river water. 
This season the persistenoy of the foam varied but usually 
most of it had disappeared in the region of the South bridge . 
RIVER ODOR 
Objection ble river odor was present at Gulf Island Dam on 
fewer days and with a lower intensity this season , than that 
observed during the past decade . Hydrogen sulfide became detect ­
able about July twenty. two and was present until about the middle 
ot August and sporadically until the end of the month . 
In down-town areas of Lewiston and Auburn , hydrogen sulfide 
was deteoted only on four days , August two , three , five and 
seven; a record which was the cause of much favorable local 
comment . 
DISSOLVED OXYGEN 
Water sampled from the canal at Chestnut Street bridge had 
a better dissolved oxygen record , than that of any year since 
37 

1965. Although there were n2 zero dissolved oxygen tests , 
twelve were below 2ll! ppm; the lowest conoentration was 
reported as 0.4 ppm, August one . 
DISSOLVED OXYGEN 
Lewiston Canal 
Season Below ONE ppm Below 0 . 5 ppm 
1974 12 days 2 days
1973 46 n )0 " 
1972 16 " 3 " n1971 67 " 46 n1970 )0 " 15 n1969 14 " 5 
1968 lt4 " 31 " 1967 12 
1966 ~g " " 13 
n 
" 
1965 0 0" " 
LIGNIN TYROSINE TESTS 
'!'he Tyrosine color test for Lignin is a rapid one and is 
made on water sampled at North Turner , to determine the extent 
of any appreciable deviation from normal concentrations ot 
lignin in the river as it enters the Pool . The test is also 
made on water as it leaves the Pool at Deer Rips Dam. 
Study of the plots of the Absorption Units on the accom­
panying page, reveals the extent of the daily variations of 
lignin in the water at both the upper and 10 er extremes ot the 
Pool . During the slow passage through the Pool there was a small 
consistent decrease of lignin , whioh may be more apparent than 
real , due to partial mixing of the daily variations measured at 
Borth Turner. 
( 	 ( 
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By-weekly Oross Cheek Te ts were made l analysts making the 
daily tests . The locations were at Virginia Bridge , Brown and 
Oxford ; Riley Dam, Oxford and International; and Deer Rips Dam, 
Oxford and Lewiston . 
The results of these special tests are tabulated on the 
adjacent three pag s . When comp~ing t he microbial analytical 
results , obtained by two analysts on the same sample of water ; 
oonsideration must be given to the fact that , at low concentra­
tions of biodegradable compounds , some differences ar sure to 
be reported . The debatable question is how much variation is 
acceptable . 
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RUlI.FORD (V. B. ) 
Cross Check 
1974 
Date LOCATION 1mP. 
°c 
pH Dissolved Oxygen: .B. O. D. 
ppm ~ Sat . ,ppm 
June 7 Brown 16.9 6 .. 6 6. 9 70 .0 2. 7 
Oxford 16 . 9 6 . ':7 6. a 69.9 3. 6 









76 . 9 
3. 3 
4. 1 
July 5 Brown 
Oxford 
19 . 1t. 
19 . 1t. 




















Aug . 2 Brown 
Oxford 
21 . 2 





62 . 5 
62 . 5 
1. 6 
2. 6 





6 . 8 
5. 6 
5.6 
62 . 0 
62 . 2 
1. 5 
1. 9 
Aug. 30 Brown 
Oxford 
19. 4 
















6 ~ 6 
5. a 
5.a 
63 . 0 








Date LOCATION TE)1P . pH DISSOLVED OXYGEN B.O.D. 

oC ppm ~ Sat . ppm 

June 6 I.P. 17. 3 7. 4 6. 4 66.0 2.. 5 
Oxford 17.3 7.4 6.4 66. 4 4.2 
June 20 I.P . 16.9 6.g t! . 3 g6.0 2. 0 
Oxford 16. 9 6.6 g. l.. g6.3 2.6 
July 5 I . P. 19. 6 7.0 7. 3 79.0 0.5 
Oxford 19.0 7.0 7. 4 80.1 2.0 
July 1a I.P. 22.0 6.9 5. 3 60 . 2 2.0 
Oxford 22 .0 6.6 5.3 60 . 2 2.3 
Aug . 1 .1 . P. 21.0 7. 2 4.8 55.0 3.7 
Oxford 20 .9 6.8 4. 8 53.2 3.5 
Aug . 15 I.P . 21 . 8 7.0 4.0 45 . 5 4. 2 
---~, .Oxford 21 .8 6. 7 3.9 44.1 3.1 
Aug . 29 I.P " 21.4 6.9 4.1 45 . 5 2.9 
Oxford 21. 4 6,8 4. 3 48.2 3.0 
Sept .12 I . P .. 18 .6 6.S 5.4 57. 4 4. 3 
Oxford 18.6 6. 7 5.0 53 .0 ; ,, 2 
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DEER RIPS DAM 
Cross Cheek 
1974­
Date LOCATION TEMP. pH DISSOLVED OXYGEN B.O. D. 
OC ppm ~ Sat . ppm 
June 20 	 Lewiston 17. 3 6 . 6 8 . 7 90 . 9 . ~2Oxford 17.1 6. g 8.6 SS.S 1 . 
July 4- Lewiston 20. 2 6 . 5 2. 0 21.6 2. 2 
Oxford 20 . 2 6 . 6 1. 9 20. 7 1 . 5 
July 18 Lewiston 23 . 0 6 . 3 2. 3 26 . 4 1.g
Oxford 23.0 6. 4 2. 2 25 . 3 0 . 9 
Aug . 1 Lewiston 22 . 1 6. 3 0 . 3 3. 2 3. 1 
Oxford 22 . 0 6 . 4 0.1 1 . 1 2. 4 
Aug . 15 Lewiston 23 . 2 6 . 4 1.1 12 . 8 1 . 5 
Oxford 23 . 2 6 . 5 0. 9 10 . 4- 1 . 8 
Aug . 29 Lewiston 22 . 5 6. ) 0. 9 10. 3 1. 7 
Oxford 22 .. 5 6.4 0. 8 9 . 1 1 . 6 
Sept. 12 	 Lewiston H! . 2 6. 4 3.7 39. 3 1 . 4­




The pages numb r d 44 and 45 , contain the 1973 and 1974 
monthly averages for all important sampling stations , North 
Turner through the Pool to Deer Rips Dam. Test were made six 
days each we k at three locations , five days eaeh week at Miles 
4. 25 and 2. 5. and the results are averaged for each week, for 
the period indicated on eaoh page . 
Part One contains similar statistical comparisons for 
1973 and 1974. for all stations, Berlin, New Hampshire to North 
Turner , Maine. 
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ANDROSCOGGIN RIVER 
Averages tor July 30 - September 1, 1973 
Averages for July 29 - August 31 , 197~ 
YEAR STATION FLOW TEMP. D.O. D.O. B.O.D. B.O. D. 
ers 00 ppm 1bs/day ppm 1bs/day 
1973 Nm 2952 23 . 3 ~.5 72310 5.0 77'50
1974- (6 day) 27g5 21 . 9 5.9 88090 2.9 ~3340 
1973 TCB 3171 23.8 2. 5 45270 It .O 67280 
1974- (6 day) 2902 22 . 5 4.1 65100 2.6 41670 
1973 MILE 3172 2~. 3 1.0 20550 3.7 63870 
197~ 4. 25· 2907 23 . 3 2.0 33260 2. 5 40310 
1973 MILE 3172 24. 7 0. 2 3920 5. 6 94620 
1974- 2. 5* 2907 23 . 6 0. 5 8150 2. 3 35350 
1973 DEER RIPS 3172 24 . 5 0.1 1560 5. 0 83410 
1974- DAM 2903 23 . ~ 0. 5 8250 2.0 30790 
Averages for September 3 - 15 , 1973 
Averages for September 2 - 14, 197~ 
YEAR STATION FLOW TElJIP. D.O. D.O. B.O. D. B.O. D. 
ets °C ppm 1bs/day ppm 1bs/day 
1973 NTB 2646 19.9 5.7 gOO~O 5.8 g1220 
1974 (6 day) 325~ 18.7 7. 3 130460 2. 4- 43490 
1973 TCB 3036 20.8 3. 5 54330 4. 3 42660 
1974 (6 day) 3235 18.9 6. 4 121160 2.1 3g9oo 
1973 MILE 3037 21.9 1. 8 27320 3. 6 52380 
. 1974 4. 25* 3279 19. 3 5. 5 98730 1.8 32410 
1973 MILE 3037 22. 6 0. 4 5860 4. 1 : 62$60 
197~ 2. 5* 3279 19. 7 3.9 69810 1.8 31030 
1973 DEER RIPS 3037 22. 2 0.1 1970 3. 7 57140 





Averages for July 2 - 28 , 1973 

Averages for July 1 - 27 , 1974 
YEAR STATION FLOW TEf'IIP • D.O . D.O. B.O.D. B.O. D. 
efs Oc ppm 1bs/day ppm 1bs/day 
1973 ITB g725 21.8 6.7 '364700 3.2 113050 
1974- (6 day) 4595 21 .1 6.8 174;70 2.6 62000 
1973 TeB 9245 22. 1 5.7 354330 2. ; 104720 
1974 (6 day) 4844- 21.8 ; . 2 146650 2. 3 57600 
1973* MILE 9417 22 . 4 4.. 7 325190 2. 7 110130 
1974* 4. 25 4831 22.1 3.8 110260 2. 4 57680 
1973* MILE 9417 22 .4 3. 6 295060 3. 4- 132250 
1974* 2. ; 4831 22. 5 2. 8 83550 2. 3 59730 
1973 DEER RIPS 9246 22. 5 3. 6 325230 2. 8 11;1~O
1974- DAM 4845 22. 3 2. 6 849;0 2 . 0 485 0 
(6 day) 
*Five day 
Averages for June 4. - 29. 1973 
Averages for June 3 - 28 , 1974 
YEAR STATION FLOW TD1:P . D.O. D.O. B. O. D. B.O. D. 
efs oc ppm 1bs/day ppm 1bs/day 
1973 N'fB 7111 ut.; 7. 7 290560 3.8 149670 
1974 (6 day) 5729 H~ . 5 7. 9 253570 2. 5 72170 
1973 TCB U~ . g 6. 8 281700 3. 2 123980 
1974 (6 day) 6319 18.7 7.1 256;00 2.1 75770 
1973* Mn.E 7374 19.1 6.0 257320 3. 4- 134100 
1974* 4. 2; 6320 19.1 6. 2 227300 2. 2 76530 
1973* MILE 7374 19. 2 5. 3 230170 3.6 137130 
1974* 2. 5 6320 19. 2 5.7 206280 2. 3 78530 
1973 DEER RIPS 7481 18.6 5.7 245400 2.8 110120 
1974 DAM 6320 18. 6 6. 2 229810 1 .9 67710 
* Five day 
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15 . 8 
16. 9 
18. 5 
19 . 8 
17 . 7 
19. 5 
20 . 2 
19. 2 
1a . 2 
1~ . 51 . 5 
Hl . 7 








~ . g. 8 
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Aver . 18 . 5 6.9 7. 9 253570 2. 5 82170 5729 
*Slx day 
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20.0 
20 . 3 





















































































22 . 5 
22.1 
22 . 0 
23.0 






































21 . 3 
22.0 
21 . 0 
20 . 9 
21 . 8 
































Aver. 2967 21 . 6 6. 8 6 . 0 95880 2. 9 46170 
July 1­
July 27 
Aver . 4595 21 . 1 6. 9 6.8 174570 2. 6 62000 
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NORTH TURNER BRIDGE 















20 . 1 
20.1 
20 . 1 










pp 1bs day 
5.9 88g)7
6. 3 95S8~6.1 9S66 
5.8 92086 
5. 8 89207 
5.9 88990 


































































22 . 1 
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.22 10 0 
21 . 9 
22 . 0 









































Aver . 2905 
22 . 2 
21 . 9 
22 . 1 
22 . 5 
23 . 0 
23 . 1 













































21 . 1 
21 , 0 
21 . 2 
20.9 







































2785Aver. 21 . 9 6. 8 5.9 88090 2.9 43340 
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NORTH TURNER BRIDGE 
September, 1974 
Date Temp ~ pH Dissolved Oxygen B. 0.D.5 Flow 
oc ppm 1bs/day ppm Ibs/day ets 
2 20.0 6,8 6.8 100916 2.0 29681 
3 19.0 6. 9 7.0 111971 2.5 39990 
4 lS.O 6.8 7.8 157646 1.7 34359 
5 16. 2 6.9 fLo 231908 3.7 107257 
6 17.1 6.9 8.7 199605 2.1 48180 
7 16.2 6.9 8.4- 156257 2.6 48365 
Averag 17.8 6.9 7,8 159720 2.4 51310 3753 
9 19.1 6. 1l 7. 3 116477 2.0 31911 
10 19.3 6 , 8 6. 7 99)81 2.6 )6566
11 19.0 6. 1l 7. 3 101488 2.1 29195 
12 11l . S 6.S 6.8 101655 2.8 41858 
13 21.0 6,S 6.7 100328 2,3 )~441
14 20.1 6,8 6.0 87816 2.6 3 054 
Average 19. 5 6.8 6,8 101190 2. 4 35670 2755 
Sept . 2-14 
Average 18.7 6.9 7. 3 130460 2.4- 43490 3254 
Season 
Average 20 . 4 6. 9 6.9 160930 2.6 58690 4115 
16 19.2 6.9 6.6 91015 2.6 38612 
17 lS.5 6.9 6.9 95477 2.1 29058 
18 18.1 6.9 6.8 91672 2.5 3370)
19 16.4 6.9 6.9 92747 3.3 44357 
20 17.2 6.9 7. 3 911912 2. 3 3116~
21 16.1 6.9 7.1 103994 2.9 4247 
Average 17.6 6.9 6.9 95640 2. 7 36560 2555 
23 16.1 7.0 7.4 131209 3. 4 6028,
24 15 . 5 7.0 g.O 125448 3.2 51747 
25 14. 5 6.9 8. 3 122425 3.0 44250 
26 13.5 6.9 8.1 116494 3.1 44584 
27 14.9 6.9 1l . 2 119490 3. 5 51002 
28 13 .9 6.9 8,2 119531 3. 2 46647 
A-verage 14. 7 6.9 S.o 122430 3.3 49750 
,.-
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TURNER CENTER BRIDGE * 




































































21 . 1 
20.5 






6 . 4 
6. 4­















































































24­ 20 . 5 6. 6 6. 4 158976 1. 7 4.2228 
25 
26 
20 . 9 
20 . 2 
6. 6 











H~ . 9 













19 . 0 6. 7 7. 0 178)81 1. 8 45869 
Aver , 19. 7 6. 7 6 . 5 176600 2. 1 ,8030 50)2 
Monthly
Aver. 18 . 7 6. 8 7. 1 256500 2.1 75700 6319 
*S1x day 
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20 . 0 
6.6 










20 . 7 
21 . 2 










Aver . 5415 20 . 2 6. 7 6. 2 185)15 
g 21 . 5 6. 7 6 . 4­ 166579 




22 . 8 
22 . 2 












20 . 8 6. 7 7. 3 293416 
Aver. 6679 21 . 7 6. 7 6.4 233110 
15 23. 0 6. 6 6 . 2 188827 
16 23 . 5 6. 7 5. 3 127931 
17 23 . 5 6. 5 4. 7 104312 




23 . 2 
23. 1 










22 . 0 
22 .1 














21 . 4 
22.0 










Aver . 3110 22 .1 6. 6 3. 7 62480 
July 1­
July 27 
Aver. 4844 21 . 8 6. 7 5. 2 146650 










1 .. 3 
4. 5 
2.0 



















































































4. 2 67780 
B.O.D. 5 
ppm 1bs/day 











































































































































































































July 21-Aug. 3 . 
Aver. 2902 22 . 5 6.7 4.1 65100 2.6 41670 
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TURNER CENTER BRIDGE 






pH Dissolved OJWgen 
ppm 1bs/ day 







20 . 9 
20 . 0 
18.1 
16.9 




















































21 . 0 





















Average 2451 19. ) 6. 7 5. 9 92430 2. 2 33550 





























21 17. 0 6. 8 6. 4 96877 2.6 39356 
Average 2624 17. 9 6. 8 6.0 84350 2. 3 32820 
Sept . 2-11t 
Aver ge 3235 1~L9 6. 7 6. 4 121160 2.1 38900 
Season 
Average 4375 20 .8 6. 7 5. 5 145360 2.5 5464.0 
23 16 . 9 6. 9 6. 3 121508 2. 7 52075 
24 16 . 0 6. 9 6. 8 113560 2. 5 25050 
25 15.0 6. 8 7. 2 111629 2. 5 38760 















Average 2992 15 . 2 6. 9 7. 1 114360 2. 5 37920 
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DISSOLVED OXYGEN - BIOCHEMICAL OXYGEN DEMAND 


































27 15015 10 . 0 7.0 10 . 4 726710 3.6 251553 
June 3 6273 16 .6 6. 8 8. 3 289753 2.. 1 77267 










































22 3153 21 . 9 6. 6 3.8 64046 2. 9 48579 
Average 4712 21. 8 6. 7 5. 2 139140 2. 4 59030 
July 29 









21 . 2 
23 . 5 
23 . 2 



























Average 2911 22 . 5 6. 7 4. 1 64590 2. 7 41780 
















S pt . 2-13 3479 uL9 6. 7 6. 3 120470 2. 1 39060 
Season Av . 4454 20 . 8 6. 7 5. 5 147460 2. 4 56150 
Sept . 
16- 21 2587 18 .1 6. 7 5. 9 81846 2. 3 31508 
Five day 
55 







pH D. O. 
ppm 




1i· 11 . S 




















20 . ; 
20.8 






















20 . 7 
17. 9 
16 . 5 
































18. 5 6. 6 5. 5 
Aver . 4931 20 .0 6.6 5.0 
Monthly





























B.O. D. B.O. D. 
ppm 1bs/d 
3.1 161870 
1. 9 67062 
1. 5 43650 
2. 2 54296 
1. 8 45103 
2.1 74400 
1. 9 4.1671 
2.1 44925 
1.8 37537 
461712·i 2. 48758 
2. 2 43810 
2. 4 101522 
2.7 259273 
2. 0 127014 
1.6 71304 
1. 6 56043 
2. 1 123030 
2.1 5205S 
2. 1 50020 
2. 7 73621 
2. 7 85034 
2. 5 63723 
2. 4 64890 




B.O. D. B.O.D. 
ppm 1bs!day 
2.a 69~06




2. 5 72890 
1. 3 33766 
1. 5 38799 
2.0 7°i86




2. 6 62626 
2.1 46511 
3." 650~2
2.4 474 2 
2. 5 57090 
2. 5 45670 
2. 3 39661 
3.0 51246 
2.8 44058 


















































Week -- , 














Aver . 3116 
July 1­
July 27 







20 . 8 
20.5 
20.9 
21 . 5 






23 . 5 
24. 1 
23 . 2 






































































pH Dissolved O~gen 
ppm 1be day 






Aug , 2 
3
Week
Aver . 2952 
22 . 0 
21 . 5 
21 . 5 
22 . 3 
23 . 5 


















































24 . 9 
24.0 


























Aver . 2450 
24. 1 
24. 5 
· 23 . 5 
2) . 6 
































23 . 8 
23 . 9 
24. 1 





































22 . 9 
22 . 2 
21 . 5 






















Aver . 3020 22 . 1 6. 5 3.0 508S0 2. 2 35350 
July 29­
Aug .. 31 
Aver. 2907 23 . 3 6. 5 2.. 0 33260 2. 5 40310 
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Date Flow Temp . pH Dissolved 0jagen B.O . D. ; 
ers °c ppm 1bs day ppm 1bs/da.y 
2 20.9 6.6 5.1 79422 2. 2 34261 
3 20.5 6.5 3,8 63890 1.9 31945 
4 18.9 6.6 ; .1 108008 1.9 402)8
6 17.9 6 .8 7. 2 178474 1.7 42140 
7 17 .0 6.7 7.0 141827 2.0 40522 
Average 3678 19.0 6 ,, 6 5.6 114320 1.9 37820 
19.4 6,,6 6.0 101844 1. 8 30553 
I10
9 . J.e:; 6.6 5':6 8781,. 1.6 25090
11 H~.9 6.6 5. 2 73,.19 1.8 25414­
13 20.8 6. 5 4.. 9 76043 1.8 27934­
14 20.5 6. 5 5.0 76520 1.7 26017 
Average 2g80 . 19.6 6. 6 5. 3 83130 1.7 27000 
Sept.2-1it
Average 3279 19.3 6.6 5. 5 9lt730 1.8 32410 
Season 
Average 4392 21 . 3 6.; 4.1 114270 2. 3 53550 
16 19.5 6. 6 4.3 82947 1.9 36655 
17 19.1 6.6 4.5 75173 1. 8 30069 
18 18.8 6. 6 4- .8 74443 2.1 32569 
20 17.9 6.7 5. 1 77224- 2. 3 34,827
21 17.1 6.6 5. 6 g5098 2.5 37990 
Average 3038 18. 5 6.6 4. .9 78980 2.1 34420 
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15 . 0 
15 . 5 






















21 . 5 
21.0 
20 . 0 




















19 . 0 
17.1 












Aver. lOSg5" 18 . 8 6. 5 6. 4 




20 . 6 
19.8 
20 . 0 








19 . 8 6. 5 4. 3 
Aver. 49~T 20.0 6. 5 4. 2 
Monthly





























B.O.D. B.O. D. 
" ppm 1bs/d 
3. 5 
3.0 156648 
2. 0 70592 
1. ; 43650 
2.1 51828 
1. 7 42597 
2.1 7)060 
2.1 46057 
2. 0 42786 
2. 3 47964 
2. 7 51943 
2. 9 54384 
2. 4 4£M30 
2. 4 101522 
2. 7 259273 
2. 2 139715 
1 . 6 71 ·04 
1. 8 63049 
2. 1 126970 
1. 7 42140 
2. 2 52~OO




2. 3 78530 
60 
MILE 2. 5 
July , 1974 
Date FLOW TEMP. pH 
ers °0 
1 20.1 6. 4 
2 20.0 6.5 
:3 20 . 9 6. 4 
5 21.5 6. 4 
6 21.1 6.3 
Week 
Aver. 560) 20 . 7 6. 4 
8 21 . 3 6. 5 
9 22.2 6. 5 
10 23.0 6. 4 
12 21.9 6. 5 
13 21.8 6 . 5 
Week 
Aver. 6326 22.0 6.5 
15 . 23 .0 6. 5 
16 23 . 5 6. 6 
17 23 . 3 6. 4 
19 2).9 6. 2 
20 23 . 5 6. 2 
Week 
Aver. 4280 23 . 4 6. 4 
22 23 .S 6. 2 
23 24.0 6. 4 
23 . 5 6. 4­~~ 23 . 5 6. 4 
27 23 . S 6.4­
Week 
Aver.. 3116 23 . 7 6.4
July 1­
July 27 














































































































Nn.E 2. 5 














22 . 5 
22 . 1 
22 . ~ 23 . 
23.8 









0. 0 0 
0.1 1579 
8:t l>tl~ 
0. 5 7~6g 
0.. 2 3510 
B. 0, D. 5 
ppm 1bs/day 
2. 4 37375 
3.0 47367 
~:1 ~~g
2 , 8 44058 






24 . 5 











































24 . 1 
24 . 8 
24 . 4 
23 . 5 








































24 . 3 
24 . 2 






























23 . 1 
23 . 0 
















31 21 . 5 6. 3 0. 9 H~186 1. 9 38393 
Week 
Aver. 3020 22 . 6 6. 3 0. 5 8950 2.0 32970 
July 29­
Aug. 31 
Aver . 2907 23 . 6 6. 4 0. 5 8150 2. 3 35350 
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PPIp. bi day 
B. O. D. 5 
ppm 1bs/ day 




21 . 0 
19. 8 
19 . 0 
18 . 3 

























H~ . 9 






























Aver age 2880 19. 5 6. 4 4.. 2 65950 1. g 28130 
Sept . 2 ..14 
Averag 3279 19. 7 6. 5 3.9 69810 1. 8 31030 
Season 
Averag 4392 21 . 6 6. 5 3.. 0 89850 2. 2 52790 
16 20 .0 6 . 5 3. 2 61734 2. 0 38584 
17 19. 7 6. 4 2. 8 46774 1. 8 30069 
H~ 19.0 6. 5 3.1 48708 2.1 32569 
20 19. 0 6. 4 2. 6 40323 1. 6 24227 
21 18. 0 6. 4 2. 8 42549 2.1 31912 








































10' 21 .1 
30' 21.0 
10 ' 20 .8 
10' 20 . 0 
30' 19 .. 9 

10' 18.2 
)0 ' 17. 8 




10' 19. 5 
30' 19. 5 
10' 20 . 3 
10' 20 . 0 
30' 19. 8 
10' 20.0 
JO' 20 .1 
10' 19.9 


































July , 1974 
Date 	 DEPTH TEMP . D. O. 
FEE! °C ppm 
1 lot 20 . 1 2. 0 
)0' 19.. 9 2. 4 
2 10' 20 . 5 2.7 
30 ' 19.5 1 . g 
3 10' 21 . 0 2. 5 
30 ' 20.1 0 .. 7 
5 10' 21.e 2.6 
)0 ' 20. 8 0 . 7 
6 10 ' 21 . 2 1.4 
30 ' 21.2 1.0 
10' 22.1 2.0 
30 ' 21.5 2.1 
9 10 ' 21 . 9 2.0 
30 ' 21 .1 1.7 
10 10 ' 22.5 2. 8 
Jo t 22.0 1 . 7 
12 lot 22 . 5 2 . ~ 
30 ' 23 . 6 2. 
1) lOt 22.5 2.3 
30' , 22 .1 2. 0 ~ 
15 	 10· 23 . 2 3. 3 
30' 22 . 5 2. 6 
17 	 10' 23.4 3.1 
30' 23 .0 1 . 7 
19 	 10' 24. 0 2,8 
30' 2) . 5 0. 3 
65 
Mn..E 1 
July , 197~ 	(continued) 
Date 	 DEPTH TEMP. 
FEEf 00 
20 	 10 ' 23 . g 

30 ' 23 . 8 

22 	 10' 23 . 5 

30 ' 23 . 5 





24- 10' 23 . S 

26 10 ' 22 . 9 

27 10 ' 23 . 2 

29 10 ' 22 . 8 

30 10 ' 22 . 3 

31 10 ' 22 . 5 

0 .. 0 . 
ppm 






0 . 0 
0 . 1 
0 . 0 
0.0 
0 . 1 




August , September, 1974 
Date Temp . pH D. O. 
00 ppm 
2 22.9 0.0 
3 23 . 2 0 . 0 
24. 5 2. 7 g 24. 2 0 . 2 
7 24. 8 0 . 6 
9 24. 2 0 . 0 
10 24. 1 0 . 2 
12 24 . 5 0 . 0 
14 24. 1 0 . 2 
16 23 .. 9 0 . 2 
17 24. 0 0. 1 
19 24. 2 0 . 1 
20 24.0 0 . 0 
21 24 .1 0 . 0 
23 24. 1 0 . 4 
24 . 1 0 . 7 ~i 23 . 8 0 . 9 
28 23 . 1 0 . 1 
30 22 . 5 0 .. 1 
31 22 . 0 0 . 1 
September 
2 21 . 5 1 . 1 
3 21 . 2 0 . 4 
4 20. 1 1 . 3 
7 19.0 3. 1 
10 111.9 2.9 
14 19 .8 3. 0 
21 18 . 9 2. 1 
67 
GULF ISLAND DAM 
May, June t 1974 
Date Temp . pH D.O. B. O.D. oc ppm ppm
May
2 7.8 6,, 8 11 .0 1. g 

9 7. 0 6.8 11. 1 2.1 

16 10. 8 6.6 10. 5 2. 3 

23 11. 7 6. 8 9 .. 1 1. 8 

30 10.0 6. 8 10. ) 
June 
1 11.0 6. 7 9. 5 2. 0 
3 13 . 5 6. 5 8. 8 
4 15 . 7 6. 5 9. 2 
5 15 .8 _ 6. 6 8. 5 
6 16. 8 6.9 8. 3 2.1 
7 17. 9 6. 5 8. 0 g 18.1 6. 6 7.1 Reject 
10 21 .1 6.6 5.6 

11 21 ,, 0 6. 7 5. 8 

12 21 .. 0 6. 6 5. ) 

13 19.8 6. 7 4. 0 1.8 
14 20. 2 6. 5 2. 4 
15 20 . 9 6. 5 3.1 2.1 
17 20 . 5 6.6 3. 2 
18 20 .1 6. 5 2. 6 
19 19.0 6. 5 5. 3 
20 18.1 6. 7 6. 2 2.1 
21 18.0 6. ) 7.6 
22 20 .. 0 6. 5 7.1 1. 7 
24 20 . 5 6.4 6. 2 

25 20 . 5 6. 4 5.4

26 20 .0 6. 5 4.8 

27 19 .. 8 6. 5 3. 3 2. 1 
28 20 . 0 6. 3 2. 5 
29 19. 5 6. 4 2.0 1. 7 
68 
GULF ISLAND DAM 





) 20 . 5 
4- 22.1 
5 22 .0 
6 21 .1 
g 22 .9 
9 21 . 2 
10 2) . 5 
11 22 . 4­
12 22 . 0 
13 22 . 2 
15 22 . 2 
16 23 . 8 
17 2) . 1 Ie 24.1 
19 2) .8 
20 23 . 5 
22 23. 5 
23 23 .0 
24- 22 . 6 
25 23 . 2 
26 22. 5 
27 22 . 9 
29 22 . 5 
30 22 . 2 






































































GULF ISLA ND DAM 
August , 1974 
Date TEMP . 
°c 
pH D. O. 
ppm 


























23 . 0 
23.9 
24 . 2 
24. 3 
24 . 5 
23 . 9 
24 . 0 
24 . 0 
23 . 8 
24 . 3 
23 . 8 
23 . 5 
23 . 9 
23 . 5 
23 . 8 
23 . 7 
23 . 5 
23 . 9 




























































GULF ISLAND DAM 
September, 1974 
Date TEMP . 
C 
pH D. O. 
ppm 























21 . 1 
20 . 2 
20 . 5 






19 . 9 
19. 2 
19 . 5 
19 . 8 
19 .9 
19 . 4 
19 .1 


















































Oct . :3 13 . 7 6. 7 5. 4 
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DEER RIPS DAM* 






























11 . 4 
10.1 





















15 . 2 
15.1 
17.9 






























































































































20 . 1 
20 . 8 
19.2 
19~"
























































oc pH D.O.• ppm 
D. O. 
1bs/day 
B.O . D" 
ppm 




20 . 0 











3 20.5 6.3 2. 3 53668 2.1 49000 
























22 . 0 
21 . 5 
22 . 5 
21 .8 
22 . 5 


































23 . 0 
22 . 2 
23 . 5 








































24 . 0 
23 . 9 




















22 . 3 
23.0 
22 . 9 
6. 4­
6. 3 













Aver .. 3111 
July 1­
July 27 
Aver . 4845 
23 . 3 



















pH Dissolved O%gen 
ppm Ibs day 













22 . 0 













































22 . 1 
23.5 
24~2 












































































































































Aver . 3070 
24 . 0 
23.0 
23 . 5 
22 . 5 
22 . 622 . 








O . ~ o. 



















Aver . 2903 23 . 4 6 .. 4 0. 5 8250 2.0 30790 
74 






pH Dissolved Oxygen 
ppm 1bs!day 







22 . 1 
21.0 
20.5 



























7 18.5 6.4 3. 9 79020 1. 3 26339 




16 . 5 
18.1 





































Average 2452 18. 6 6. 4 3. g 58800 1.3 19410 
Sept . 2-14 
Average 3236 19 . 5 6. 4 3. 0 53520 1. 3 23700 
Season 





19 . 1 









































17 . 2 































Average 2993 16. 7 6. 5 3. 1 49950 1.7 27470 






























































































































































































































Date TEMP . 
°c 
1 19. 5 
2 19.1 
3 19.~ 
4 20 . 3 
5 20. 9 








22 . 1 
21 . 5 
16 . 22 . 0 
17 22 .0 
19 22 . 7 
19 23 . 0 
20 23 . 1 
22 22.9 
23 22 . 5 
24 22.1 
25 22.1 
26 22 . 4 








































































August . 1974 
Date TaoPI pH D. O. B. O. D. 
pptI ppa 

1 2l.a 6. 4 2.6 
O'i 2 21. S 6., O. 
3 21. 9 6. ) 2. ) 
22. 1 6. ) 1. 3 i 22. 1 6.3 0. 9 
7 22 . 8 6.4 1. 0 
S 23 . 0 6.s 0.6 2. 2 
9 2). 7 6.4 1. 2 
10 22. 8 6.4 0.9 
12 23 . 2 6.4 1. 2 
1) 2). 0 6., 0.7 
14 23. 0 6. ) o,a 
1S 23. 0 6. 5 1. 2 2. 2 
16 22. 8 6. 4 1.4 
17 2) . 0 6. 4 1. 1 
19 2) . S 6. 4 1. 1 
20 23. 0 61 3 0. 7 
21 2) . 5 6. ) 0., 
22 22. 9 6. 4 0.6 1. 8 
21 2) . 0 6. 4 0.9 
23. ' 6. 4 1. 2 ~ 23. 0 6. 3 l .a 
27 23 . 0 6. ) 1. 2 
28 23 . 0 6. 3 1. 1 
29 22. ' 6., 1.6 1. 7 
)0 22. , 6. 3 1.9 






Date TEMP . oc pH D.O. ppm 



























20 . 2 
20 . 1 
19. 4 
20.0 
18 . 5 
19.0 
1$ . 2 
18 . 5 
18 . 2 
20 .0 
18 . 5 
19.1 
19 . 2 
19. 3 




























































Oct . 3 13 . 7 6. 7 5. 4 
